Functional change in the rat spinal cord by chronic spinal transection and possible roles of monoamine neurons.
Two types of spinal reflex responses, extensor reflex and ventral root potential, were compared physiologically and pharmacologically in acute and chronic spinal cord transected rats. The recovery curve of the extensor reflex, recorded as evoked electromyogram, in chronic spinal rats was strikingly different from that in acute spinal rats. Namely, shortening of the reflex amplitude suppression period (stimulus interval: 20 msec) and appearance of the supernormal period (30-60 msec) were observed in chronic spinal rats. The recovery curves of ventral root potential (monosynaptic reflex) and M wave were almost the same in both preparations. In the frequency depression curve, the amplitude of the extensor reflex in chronic spinal rats was higher at high frequency stimulation than that in acute spinal rats. 5-Hydroxytryptophan, 5-methoxy-N,N-dimethyltryptamine and quipazine enhanced the extensor reflex in chronic spinal rats with a potency of 200-400, 8 and 4 times stronger than that in acute spinal rats, respectively. These drugs did not show consistent effects on the monosynaptic reflex of ventral root potential in chronic spinal rats. These results strongly suggest that the spinal interneurons where descending serotonergic fibers terminate become supersensitive and functionally modified in chronic spinal rats. It is speculated that the supersensitivity of these interneurons may play an important role in spasticity.